Abstract-
INTRODUCTION
In Numerical analysis, the use of Fractional calculus is increasing day by day. The field of fractional calculus is not new for mathematicians. It is as old as in the year 1695 , when L'Hopital sent a letter to Leibniz asking him an important question about the order of the derivative, -What would be the result if order of derivative is ½?‖. Leibniz replied in a predictive way , -An apparent paradox, from which one day useful consequences will be drawn‖. In these words Leibniz was farseeing the beginning of the area which is now called as Fractional Calculus. Fractional calculus is the branch of mathematics which is felicitous for non integer powers of the differentiation operator. The arbitrary order derivatives are called as differ-integrals. A number of textbooks [15] , [18] , [22] have been published in this field with various aspects in various ways. The non integer order of differential operator was first introduced by [12] . Also, [7] , [19] , [1] , [13] , made important contributions in the field. They defined and developed fractional integral and differentiation. Podlubny [18] shows that the geometric interpretation of fractional integration is -shadows on the walls‖ and its physical interpretation is -shadows of the past.‖ [3] .
Numerical approaches to different kinds of fractional diffusion models have been increasingly noticeable in literature. Huang [10] , investigate the time fractional diffusion equation in whole space and also in half space. Zhuang[30] approximated the time fractional diffusion equation by implicit finite difference method. Sousa [2] derived a second order numerical method for the fractional advection diffusion equation which is explicit and also analyzed the convergence of the numerical method through the consistency and the stability. Meerchaert [14] considered the stochastic solution of space-time fractional diffusion equation. Acedo [2] and Yuste [27] introduced an explicit scheme and weighted average finite difference methods for the fractional diffusion equation and analyzed these two scheme's stability by Von Neumann method. Zhuang [30] presented a new way for solving sub-diffusion equation by integration of the equation on both sides to obtain an implicit finite difference method. Stability and convergence of the scheme were proved by the energy method. Riesz[21] , Riesz [20] proved the mean value theorem for fractional integrals and introduced another formulation that is associated with the Fourier transform. Murio [16] established implicit finite difference approximation for time fractional diffusion equations but in showing stability of the method by Fourier method he made some aw. The stability of implicit finite difference approximation for time fractional diffusion equations were shown by Ding [6] . Chen[4] constructed the difference scheme for fractional sub diffusion equation based on Grunwald-Letnikov formula and showed the stability and convergence of the difference scheme using the Fourier method. Zhang[28] presented the unconditionally stable finite difference method for fractional partial differential equation. Chen[5] showed finite difference method for the fractional reaction-subdiffusion equation. Singh[23] 
II. FRACTIONAL EXPLICIT METHOD
Fractional Explicit method was proposed by [9] . It is observed by adjusting method and Fractional
Explicit method both agree. Fractional explicit method is derived using explicit method which is the most popular one within finite difference methods. Basic idea behind each finite difference method is to replace partial derivatives in the PDE by finite difference approximations and solving the resulting system of equations from Riez [21] , Lateef [11] and U ur [26] . All finite difference method involves similar four step process:
 Specify a grid of stock price and time. The boundary conditions for European call option can be given as: Final condition:
V(S, t) = max(S− , 0), S > 0 Boundary condition as:
Where K is a strike price and and represents the minimum and maximum values of stock price. Now first we will divide the domain S and t into N and M parts from [9] . For which we have to replace all the partial derivatives as follows:
The approximation for q-th order time fractional derivative of V ( , ) can be stated as the sum differences with the coefficients as given in [9] . 
…(7)
Now we are going to check the stability and convergence of these two equations in the next sections from [9] and [24] .
III. STABILITY ANALYSIS
A finite difference approximation is said to be stable if the errors (truncation, round-off etc) decay as the computation proceeds from one marching step to the next. Stability of a finite difference approximation is assessed using Von-Neumann stability analysis. To analyse stability, first we have to analyse a generic component of the solution. For this, let is the approximate solution of (7), then we define the round off error as defined in [24] .
∈ = −
Which satisfies (7) as follows, On simplifying above equations we obtain, Proof : . We will use mathematical induction to complete the proof. For k=1, using results given in (6) from first equality of (10) gives
Then from the second equality of (8), we obtain
[Again using (6) ] This completes the proof.
.
Theorem 1:
The fractional explicit scheme given in (4) is unconditionally stable. 
IV. NUMERICAL EXPERIMENT

